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(54) Electromagnetic actuator with detached lower collar to align with cylinder head bore 

(57) An electromagnetic actuator is provided for 
mounting to a cylinder head of an engine. The actuator 
includes an actuator assembly including housing struc- 
ture and an armature. A pair of electromagnets are dis- 
posed in the housing structure. An alignment collar is 
detached from the actuator assembly. The alignment 
collar has a first end constructed and arranged to be 
received in a bore of the cylinder head and a second 
end opposite the first end. The second end of the align- 
ment collar is cooperable with an end of the actuator 
assembly The detached alignment collar factiitates 
assembly of the electromagnetic actuator to a cylinder 
head. A method of securing an electronnagnetic actua- 
tor to a cylinder head Is also provided. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001] This invention relates to an electromagnetic 
actuator for a vehicle engine and, more particularly, to 
an electromagnetic actuator having a detached lower 
collar for aligning the actuator with a bore in the cylinder 
head of the vehicle's engine. 

2. Description of Related Art 

[0002] A conventional electromagnetic actuator for 
opening and closing a valve of an internal combustion 
engine generally includes "open" and "close" electro- 
magnets which, when energized, produce an electro- 
magnetic force on an armature. The armature is biased 
by a pair of identical springs arranged in parallel. The 
armature is coupled with an inlet or outlet gas exchange 
vafve of the engine. The armature rests approximately 
half way between the open and close electromagnets 
when the springs are in equilibrium. When the armature 
is held by a magnetic force in either the closed or 
opened position (at rest against the open or close elec- 
tromagnet), potential energy is stored by the springs. If 
the magnetic force is shut off with the armature in the 
opened position, the spring's potential energy will be 
converted to kinetic energy of the moving mass and 
cause the armature to move towards the close electro- 
magnet. If friction is sufficiently low, the armature can 
then be caught in the closed position by applying cur- 
rent to the close electromagnet. 
[0003] The conventional electromagnetic actuator has 
a one-piece lower housing 10 (FIG. 1) wherein an align- 
ment collar 12 of the housing 10 is used to align the 
actuator to a cylinder head concentric with a valve 
which Is to be actuated, as well as to house a hydraulic 
a valve lash adjuster (HVA). Thus, the outer and inner 
diameter of the collar 12 must be made very precisely 
via machining operations after the housing is roughly 
formed. The machining operations increase the cost of 
the actuator. Another purpose of the alignment collar of 
the housing is to provide a passage to transport oil from 
the oil feed in the cylinder head to the HVA. 
[0004] The alignment collar 1 2 of the actuator housing 
10, together with the HVA, is not integrated into the cyl- 
inder head because the cylinder head bore must be 
large enough to provide clearance for the lower valve 
spring. The HVA diameter is much smaller than the 
diameter of the lower valve spring, and is kept as small 
as possible to reduce the moving mass of the valve 
train. 

[0005] In addition, the geometry of the conventional 
one-piece actuator housing 10 is not conducive to main- 
taining a stable geometry and. as such, the housing 10 
tends to distort somewhat after manufacturing as inter- 



nal stresses relax. The distortion problem is exacer- 
bated by the core installation and coil over-molding 
process, at which time a molten resin is injected under 
very high-pressure into the interior of the housing (after 

5 the lamination core and coil have been installed). 

[0006] An assembly problem is also associated with 
the conventional one-piece housing 10. The HVA must 
be installed into a bore in the alignment collar 12 of the 
actuator housing 10 prior to the installation of the actu- 

10 ator into the cylinder head. With the head in its upright 
position, the HVA will tend to fall out of the actuator dur- 
ing installation. Some retention structures have been 
proposed to alleviate this problem such as a providing 
additional parts or features to retain the HVA. However, 

75 these techniques are costly. Another proposal to retain 
the HVA during assembly is to coat the HVA with grease 
prior to installation in the alignment collar. However, this 
approach may attract dust during assembly. 
[0007] Accordingly, there is a need to provide an elec- 

20 tromagnetic actuator which eliminates the above-men- 
tioned manufacturing and HVA installation problems. 

SUMMARY OF THE INVENTION 

25 [0008] An object of the present invention is to fulfill the 
need referred to above. In accordance with the princi- 
ples of the present invention, this objective is obtained 
by providing an electromagnetic actuator for mounting 
to a cylinder head of an engine. The actuator includes 

30 an actuator assembly including housing structure and 
an armature. A pair of electromagnets are disposed in 
the housing structure. An alignment collar is detached 
from the actuator assembly. The alignment collar has a 
first end constructed and arranged to be received in a 

35 bore of the cylinder head and a second end opposite the 
first end. The second end of the alignment collar is 
cooperable with an end of the actuator assembly. 
(0009] In accordance with another aspect of the inven- 
tion, a method of securing an electromagnetic actuator 

40 to a cylinder head of an engine is provided. The actuator 
has an actuator assembly including housing structure 
and an armature. A pair of electromagnets are disposed 
in the housing structure. The actuator also has an align- 
ment collar detached from the actuator assembly. The 

45 alignment collar has a first end constructed and 
arranged to be received in a bore of the cylirxJer head 
and a second end opposite the first erKl. The second 
end is cooperable with an end of the actuator assembly. 
The alignment collar has an axial bore therethrough. 

50 The method includes placing the first end of the align- 
ment collar into the bore in the cylinder head such that 
the alignment collar does not fall completely into the 
bore. The hydraulic valve adjuster is placed Into the 
axial bore of the alignment collar so that the hydraulic 

55 valve adjuster contacts a valve stem. The actuator 
assembly is then placed over the alignment collar and 
the actuator assembly is secured to the cylinder head. 
[001 0] Other objects, features and characteristics of 
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the present Invention, as well as the methcxjs of opera- 
tion and the functions of the related elements of the 
structure, the combination of parts and economics of 
manufacture will become more apparent upon consider- 
ation of the following detailed description and appended 5 
claims with reference to the accompanying drawings, all 
of which form a part of this specification. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

[0011] 

FIG. 1 is a perspective view of a conventional elec- 
tromagnetic housing having an integrally formed 
alignment collar; is 

FIG. 2 is an exploded perspective view of an elec- 
tromagnetic actuator having a detached alignment 
collar provided in accordance with the principles of 
the present invention, with the collar shown in posi- 20 
tion to be received within a bore in a cylinder head 
of an engine; 

FIG. 3 is a sectional view of an electromagnetic 
actuator of FIG. 2 shown mounted in a bore of a cyl- 25 
inderhead; 

FIG. 4 a sectional view off an alignment collar of the 
electromagnetic actuator of the invention shown 
secured to a cylinder head by a fastener; 30 

FIG. 5 is a plan view of a pair of alignment collars of 
the invention, each shown secured to a cylinder 
head via a fastener; and 

35 

FIG. 6 is a sectional view of a second embodiment 
of an alignment collar of an electromagnetic actua- 
tor of the invention, shown secured to a cylinder 
head. 

40 

DETAILED DESCRIPTION OF THE INVENTION 

[001 2] Referring to FIGS. 2 and 3. an electromagnetic 
actuator is shown, generally indicated 14. provided in 
accordance with the principles of the present invention. 45 
As best shown in FIG. 3. the electromagnetic actuator 
14 includes an actuator assembly, generally indicated at 
15. including housing structure 17 housing a first elec- 
tromagnet 16 and a second electromagnet 18, which is 
disposed generally in opposing relation to the first elec- so 
tromagnet 1 6. The housing structure 1 7 may be of sin- 
gle part construction or may be composed of a multiple 
parts and, in the illustrated embodiment, includes 
inwardly projecting flanges 19 to receive the second 
electromagnet 18. The actuator assembly 15 includes ss 
an armature 20 which is connected to a stem 51 (FIG. 
3) of a gas exchange valve (not shown) through a 
hydraulic valve adjuster 22. The armature 20 is dis- 



posed between the electromagnets 16 and 18 so as to 
be acted upon by an electromagnetic force created by 
the electromagnets, in a deenergized state of the elec- 
tromagnets 16 and 18, the armature 20 is maintained In 
a position of rest generally between the two electromag- 
nets 16 and 18 by opposing working return springs, one 
of which is shown at 24. The other working return spring 
(not shown) is associated with the cylinder valve (not 
shown) and acts on the armature 20. 
[001 3] In accordance with the principles of the present 
Invention and as best shown in FIG. 2, the electromag- 
netic actuator 14 also includes an alignment collar, gen- 
erally indicated at 28. detached from the actuator 
assembly 15. The alignment collar 28 is preferably 
machined from bar stock. As shown in FIGS. 2 and 4, a 
first end 30 of the alignment collar 28 is generally cylin- 
drical. A second end of the alignment collar 28 defines 
a flange 32 having a stop surface 34 (FIG. 4) con- 
structed and arranged to contact a surface 36 adjacent 
bore 38 defined in a cylinder head 40 when the first end 
30 of the alignment collar 28 is placed in the bore 38. 
Thus, the stop surface 34 of the flange 32 prevents the 
alignment collar 28 from falling completely into the bore 
38 since the flange 32 is sized larger than the diameter 
of the first end 30 and thus, bore 38. Surface 43 of 
flange 32 is constructed and arranged to be cooperable 
with a lower portion 45 of the actuator assembly 15 
when the actuator 14 is mounted to a cylinder head 40, 
as will be explained in more detail below. Surface 43 is 
a planar surface and may be of any desired shape, such 
as. circular, rectangular, etc., so long as it is cooperable 
with the actuator assernbly 1 5. 

[0014] With reference to FIGS. 1 and 4, the alignment 
collar 28 includes an axial bore 41 therethrough sized to 
receive the hydraulic valve adjuster 22 therein. Thus, 
once the alignment collar 28 is placed into the cylinder 
bore 38, the hydraulic valve adjuster 22 may be placed 
into bore 41 and will be prevented from falling through 
the collar by contacting the top of the valve stem 51 • 
(FIG. 3). 

[001 5] Further, as best shown in FIG. 5, the flange 32 
of the alignment collar 28 includes at least one flat sur- 
face 42 formed perpendicular to the planar surface 43. 
The flat surface 42 facilitates clocking of an oH passage 
44 of the alignment collar 28 with an oil feed Hne 46 in 
the cylinder head 40 (FIG. 4). With reference to FIG. 5. 
the alignment collars 28 for two adjacent valves can be 
installed in an associated collar bore iMth the flat sur- 
faces 42 being adjacent, thus preventing the alignment 
collars 28 from rotating. 

[0016] Installation of the actuator 14 over the align- 
ment collar 28 and with respect to the cylinder head will 
prevent the alignment collar 28 from moving up out of 
the bore 38 in the cylinder head 40, but will not prevent 
vertical motion of the alignment collar 28 altogether. As 
best shown in FIG. 3. a small clearance should be main- 
tained between surface 36 of the cylnd»' head 40 and 
the bottom surface 48 of the actuator 14 such that the 
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actuator 14 contacts the cylinder head 40 directly below 
the mounting bolts 50 in order to support the mounting 
bolt loads. To prevent vertical motion of the alignment 
collar 28. an o-ring 52, disposed in groove 53. is used to 
take up the clearance. Thus, when the actuator 14 Is 5 
mounted to the cylinder head 40. the o-rlng is com- 
pressed between the surface defining the groove 53 
and surface 36 of the cylinder head 40. Instead of pro- 
viding an o-ring. a spring or other resilient member may 
be used to take-up the above mentioned clearance. w 
[001 71 Alternatively. FIGS. 4 and 5 show the alignment 
collar 28 being locked down to the cylinder head 40 with 
at least one fastener 54. Thus, the flange 32 includes a 
fastener receiving bore 55 therein for receiving a 
treaded fastener 54. The cylinder head has a threaded is 2. 
bore 57 for engaging the fastener 54. The fastener(s) 54 
will prevent vertical movement of the alignment collar 28 
and prevents rotation thereof. A gap may then be cre- 
ated between the surface 43 of the flange 32 and the 
bottom surface 45 of the actuator assembly 1 5. so as not 20 
to load the alignment collar 28 when the actuator 14 is 
bolted to the cylinder head 40. 

[0018] An alternate embodiment of the alignment col- 
lar 28' of the invention is shown in FIG. 6. The first end 3. 
30 of the alignment collar 28' includes threads 54 which 25 
mate with threads 56 of bore 38 in the cylinder head 40. 
As shown, the alignment collar 28 bottoms out at the 
flange 32 thereof. Alternatively, the alignment collar 28* 
may bottom out at the bottom of the bore 38 in the cylin- 
der head 40. In addition, instead of having to align the 30 4. 
oil passages by clocking as noted above, a circumferen- 
tial groove 58 is provided in the first end 30 of the align- 
ment collar 28' which permits communication between 
oil passage 44 and the axial bore 41 . 
[0019] Providing the detachable alignment collar 28 35 
allows the lower housing 60 (FIG. 3) to compensate for 
variations in the length of the lamination stack of the 
actuator 14. while maintaining good contact between 
the ends of the housing 17 and the lamination stack. 5. 
This results in a stronger assembly than the single piece 40 
housing with a pocket for the lamination stack to sit in 
(FIG. 1). In addition, the detachable alignment collar 
eases the installation of the hydraulic valve adjustor. 
[0020] It has thus been seen that the objects of this 
invention have been fully and effectively accorfiplished. 4S 
It will be realized, however, that the foregoing preferred 
embodiments have been shown and described for the 6. 
purposes of illustrating the structural and functional 
principles of the present invention, as well as illustrating 
the methods of employing the preferred embodiments so 
and are subject to change without departing from such 
principles. Therefore, this invention includes all rrK>difi- 
cations enconrpassed within the spirit of the following 
claims. 7. 

55 

Claims 

1 . An electromagnetic actuator for nrtounting to a cylin- 



der head of an engine, the actuator comprising: 

an actuator assembly including housing struc- 
ture and an armature, and a pair of electromag- 
nets disposed in said housing structure: and 

an alignment collar separated from said actua- 
tor assembly, said alignment collar having a 
first end constructed and arranged to be 
received in a bore of the cylinder head arKi a 
second end opposite said first end. said sec- 
ond end being cooperable with an end of said 
actuator assenribly. 

The electromagnetic actuator according to claim 1 . 
wherein said first end of said alignment collar is 
generally cylindrical. SEiid second end of said align- 
ment collar defining a flange having a stop surface, 
said stop surface being constructed and arranged 
prevent the alignment collar from falling completely 
into the bore of the cylinder head when the first end 
of the alignment collar is placed In the bore. 

The electromagnetic actuator according to claim 1 , 
wherein said alignment collar has a generally cylin- 
drical axial bore therethrough constructed and 
arranged to receive a hydraulic vialve adjuster of the 
electromagnetic actuator. 

The electromagnetic actuator according to claim 1 . 
wherein said second end of said alignment collar is 
in the form of a flange, a resilient member being 
associated with said flange such that said resilient 
member may be compressed between a surface of 
said flange and a surface of the cylinder head when 
the electromagnetic actuator is mounted to the cyl- 
inder head. 

The electromagnetic actuator according to claim 4. 
wherein said flange defines an o-ring groove, said 
resilient member being an o-ring disposed in said 
groove such that said o-ring may be compressed 
between a surface of the groove and a surface of 
the cylinder head when the electromagnetic actua- 
tor is mounted to the cylinder head. 

The electromagnetic actuator according to claim 2. 
wherein said flange is generally cylindrical having a 
planar surface which cooperates with said end of 
said actuator assembly, said flange including at 
least one flat surface substantially perpendicular to 
said planar surface. 

The electromagnetic actuator according to claim 6. 
wherein said alignment collar includes an oil pas- 
sage therein, said flat surface being associated with 
a location of the oil passage so^as to permit align- 
ment of the oil passage with an oil feed line in the 
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cylinder head. 

8. The electromagnetic actuator according to daim 2, 
wherein said flange includes a fastener receiving 
bore and a fastener is associated with said receiv- s 
ing bore, said fastener being constructed and 
arranged to be received by a threaded bore in the 
cylinder head such that said alignment collar may 
be securely fastened to the cylinder head. 

10 

9. The electromagnetic actuator according to daim 1 , 
wherein said first end of said alignment collar is 
generally cylindrical and has external threads said 
threads being constructed arxi arranged to engage 
threads in the cylinder head bore so as to secure is 
the alignment collar to the cylinder head. 

10. The electromagnetic actuator according to daim 9, 
wherein said alignment collar has an axial bore 
therethrough and a drcumferential groove in said 20 
first end thereof, an oil passage in said alignment 
collar communicating said groove with said axial 
bore. 

1 1 . An electromagnetic actuator for mounting to a cylin- 25 
der head of an engine, the actuator comprising: 

an actuator assembly including housing struc- 
ture and an armature, and a pair of electromag- 
nets disposed in said housing structure; and 30 

an alignment collar separate from said actuator 
assembly, said alignment collar having a first 
end having a diameter sized to be received in a 
bore of the cylinder head and a second end 35 
opposite said first end, said second end being 
in the form of a flange sized larger than the 
diameter of said first end and being cooperable 
with an end of said actuator assembly. 

40 

12. A method of securing an electromagnetic actuator 
to a cylinder head of an engine, the actuator having 
an actuator assembly induding housing structure 
and an armature, and a pair of electromagnets dis- 
posed in said housing structure; the actuator also 45 
having an alignment collar detached from the actu- 
ator assembly, said alignment collar having a first 
end constructed and arranged to be received in a 
bore of the cylinder head and a second end oppo- 
site said first end, said second end being coopera- so 
ble with an end of said actuator assembly, said 
alignment collar having an axial bore therethrough, 

the method including: 

placing said first end of the alignment collar into ss 
the bore in the cylinder head. 

placing a hydraulic valve adjuster into the axial 
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bore of the alignment collar so that the hydrau- 
lic valve adjuster contacts a valve stem, 

placing the actuator assembly over the align- 
ment collar, and 

securing the actuator assembly to the cylinder 
head. 

13. The method according to claim 12, wherein said 
actuator is secured to said cylinder head via bolt in 
a manner as to not load said alignment collar. 

14. The method according to claim 13, wherein said 
alignrhent collar includes a flange having an o-ring 
groove therein, an o-ring being disposed in said 
groove, said o-ring being compressed between a 
surface of said groove and a surface of said cylinder 
head wen said actuator assembly is secured to said 
cylinder head. 

15. The method according to claim 12, wherein prior to 
placing said actuator assembly over said alignment 
collar, said alignment collar is attached to said cyl- 
inder head via at least one fastener. 

16. The method according to claim 12. wherein said 
first end of said alignment collar is threaded into 
said bore of said cylinder head. 

17. The method according to claim 12. wherein said 
step of placing the first end of the alignment collar 
into the bore of the cylinder head includes placing 
the alignment collar such that the alignment collar 
does not fall completely into the bore. 
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